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[i*92.| SzESSl Method, Apparatus And Decoder For Motion Compensation 

Adaptive Image Re-compression 

[9 SI] aXIS XI- ^SAr 

[^gjoj 3 c] 1-1998-000275-8 

[CHBI2I] 

[^§1 SIS** 

[CH £l 21 3E] 9-1998-000571-2 

[5^o|oj^soj^j 1999-001388-2 

[as°i s?sh}ii 21mm 

[&S2I S^ffJIl MIN,Cheol Hong 

[^BJe^SdS] 680124-1674829 

150-044 

k\mmmh\ sis? gttmw 91 a xi $?son&s is 

6032 

[^3] KR 
[4JA>8?1 

[#IXI] JII423S2I 3S0II °lel SSJ, XH6022I 

oil 21 a mm&h\ m %=?mua. r_H£i2i 

5lS^ (21) 

uisssis] 20 a 29,000 m 

[^tiissi 14 a 14,000 m 

[^^IS^SS] 0 2! 0 8! 

[feJA>S?S] 15 If 589,000 S! 

[trail 632,000 m 

im^k\mi 1. Q^Ai- SAilAi(£S)_ie 
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Tz\o\}*\ v\]slz) *\#x\!Q ^ °xsm a.-* 3-8-$ 

■g- t^S^ JL^4 ^^Sj- ^«-0. S ^3" 

*}^r tf^SM *H5.sH ^^ul, SE o] 4^*>o^ c]i2^ofl A)~g-^- 

^ SIS.^- ^rJL^^o] 1}t£*}3L ^JLS^ ^-g- ^ pf]S.S^ -§-^ 

^ ^^sj- ^^-o.S. £-*fl tfl*JW SWISS ^S^* 

jl ^ofl tflafH 6«1SS <fflS^^r ^8*}ul, 5W]e 

Hr^^M 32 a] e cflo]Bl* 24^1 M rflolE-lS. "I|5.sH ^o.S 

5. 2a 
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-g-*]^ ^■%■*§ ^4 ^ ZL ^lsq- ^^cl {Method, Apparatus 

And Decoder For Motion Compensation Adaptive Image Re-compression} 

S.1-B: #2fl2] MEPG2 >i^^>7l ^ ^3.v]°\ 

£4^ ^-8: 2}-§-tr VLSI^" MPEG^St^ -i-s-SE. 

<7> cl^ofl &<>H, r^H.^ dl^^S ^^-4 ^sj. 

•^-g-O-S ^-Sfl^H ^^-ofl ^^tr «1S (bit)* ^*Rr "<Hi-2.S. 

ZL ^ ^ScH ^ ^ o.^i, <« #<H MPEG 3*3 S^7l#^ ^e)tb 
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( resources)* *l#*r^ ^A*>t|-. 

<ii> ATSCCAdvanced Television System Committed -f-^^ ^1^^- ^ = » ^Sfl 
IS0/IEC 18318-2, ^ ^h>^_o s ^- oj- jjpeg-2 5.^#3-ir *1l^3r 

<12> ^-§1 , ol^-oi]A^ ^eflwl^i(DTV) ^li^^r S^^^^-S. MPEG-2 MP@HL 

3^ Q ]$-£r 187fl tfo]^. <^>a- ^X\-b}jl 

<13> o}e] 7>^] #^1 1920*1080*30 = ^tfl<5} Sefl^ ofiS-S^ tfl 

<14> o] ^s. 3.7} Mr t)3.5Lf>}7] ^^7> 16 MBytes ^ pfl£e)» ^ 

*r ^(chip)S} «1 -§--§• ^7>A]7l^ jS_4i7> ^rf. 
<16> BEtr c|3E^ £e11°d2] ^tifl tfl-§-^ ^ ^2.3* *>7] afl^<^l 

<17> n^^H, Aj-7l^r ^o_s. 3-g-*H 7>^^l^-§- VLSI <H^7fl 
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<19> HDTV ^sc^ #7]^ ATSC tM<M 187fl MPEG "11*1 = 

91 °l-§-*Hr ATSC DTV £^ (4:2:0 Y, Cb, Cr H.^- 

<20> I87fl 4^ ^ ^il S^S. ^cf: 

<2i> i) 47fl^ cf^- ^ 1920*1080, 1280*720, 704*480, 640*480 

<22> 2) 27fl^ tf-g. 4MJ«1, 4:3 ^ 16:9 

<23> 3) 87fl^ tf-g. 5.3l<y ^JE., ^ 23.976Hz, 24Hz, 29.97Hz, 30Hz, 59.94Hz, 

60Hz 

<24> 4 ) £*H^> o]E^eflo]^ ^a> 

<25> SE^h ATSDM *H«9^ MPEG-2 3*3 B}-^ 0 !^ 37fl^ tJ-E- 

J5LJEL* 

<26> ol^- 37 fl <^ ^ bHJ£t zfz]- ^ 7}*M, H ol^-o. o I Ee 1 .( I ) i 

<27> o^H I <g#£r tf-g- ^-Sf-ol &<>1 S^S)jL, P ^ B ofl^afr 

^■tfl A]-g-^ ^ , P ^^^^o.^ I p °l-§-*M ^ 
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^ P <3^# oj-g-^H 3*33^, B «3#£r 7l§ °$^±£. A>-g-5]^l grfetj-. 
<28> MPEG2 4^8 £l°fl J£«?l ?! 4 4^-4 ^ 

<29> ^ f ii|(bit streamH 7}^o] t].2cKVLD)aoi)«1H 

(Variable Length)^ ^iS^JL, *j <g=^^-(DEQ)(102)«fl *\ <^^1 ^ ^ °^>^«H 
o]a> S a>o] ^7l(IDCT)(103)^Ai IDCT^ tiWE^r 
<30> IDCT^ 3]o]Ei^r HS4^1(104)# 7]*H Jf-^U ol C-flojE^ ifl 

2.El(105H] #33^r ^S, 7 r ^<>l ^jls^KioiHH #33^ 

Ei(MV)^ -g-^^J ^7}(MC)(106)ofl 7]§ ^^3.^ cflo]E-1» 34]*Rr31 

<3i> ^, 7H+7l( = 3>lH) 6 IH IDCT ^H^^r -g-^ ^ ^r^M ^ 

<32> w><2}- ^o] 16 MBytes^ DflS-E)7 r 37fl^ ^ ^ oflJiLBW ^ 

#*Hr3l *1~§-£M, 27fl <S#°1 7l§^^o.S £\JL, M-^^l *m-7> B ^JlS 
<33> t^^#5flol aflo^lfe <q^f *flS.E|3.^Ej TV 5£^- 2.^E|<>11 Zl 

<34> #7l c^^°l aH^l^r i^7lfe cfl^s.^ tfl^^- A}-g-*Kr l-^-lrol 

<35> ^71(106)^]^^ cl^eflol ^c^7l^ -g-*}<y JtjL^o] 

16*16 3Efe 16*8 «(pel) l~§hg- 7l^o.S ^^s)7] nfl^-ofl ^Sfl t^ae] 
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<36> MPEG^r I, P, ^ B =3l<y ^^-i" A>-g-^ ai^^i- ^la^te 

<>]» s^l^J* ^£-4 ^4 ^o.^ ^p-^h rfl«H 3 

It ^4 ^S}- ^$o.sL S-*fl*U, ^7l ^-Sfl^ aL^4 ^-£4 

3 z)*HI tfl*H Him* ^-^h hUM^ c-i]o)e^ nfls. 

<4o> #71^ 4^ o.s. ^s] 0 ! *I):e.eH ^H^l-I- 

^£-4 ^^4- ^ ^<LS- ^S-sH Sl 0 !^, ^"71 Jl^ ^4 ^Ojg. 
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<41> ^ofl^ >^7l ^M^fe ^l]o]ti.^ £££ JI^S}- X^S}- >3 

<42> ^dlAi ^-71 3H^» jl^s* ^2}- ^^o.S 

^^-4 ^4 ^-«fl^ tflol^ofl^ cg^- cflolE^l 

tfl^H ^4 ^^S. £-«fl*H=- ^-i- *H.£ 12] O. 

<43> ^- #7l aL^J* x^sj- $*H^ 32 ^ M tfl6l^4X 

lpel(Hn/L0,L2) 4| tfl^H , ^(Hn)£- 5«]M^ -ffli^^I, 
^*l*f| ^^-(LO)^r 8W]S» «?Sia^*KiL, *J^M- ^£-(L2)£r 6«] 

<44> ^ -a-^<y ^-§-^ <a-^^^ ; ^.22=^ s^-a- # 

*i §*n3 ^ *o°]m- 3*3*4=- q& 

3.^^, ^71 ^B)^6fl <J}fSJH £-*fl^ ^4 cHo]El» 

<45> SEtt ^#^1 ^*fl*l tf^M^ 4^ 

*>T7 #7l nflS-SH 3H^» JL^S)- z}-Zj-0_ 
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S. S-elSHir ^E^^, # 7 ) ^B^^oll o]^ ^el^ *)^M- JL^ 

AS ^tj-. 

<46> ^«IM ^"71 JL^S\- iEL^^ JL^SX}- o)*]^. t5>±- S ig 

<47> ^-71 ZL^SHg-g- ^tg^^. JL^SJ. ^ «.o} ^o] o]iflofl 

<48> Mj-^oflAi ^^.g. ^rig^o. ^^jj EflSflA-^ Sfl^ ^ 

# tME] ZLcflS. #3*Ka, ^1*1) ^4 Aj^-ofl tflsfl^fe Sfi^ r-flol^ 

<49> 7>*H U^H-i: 3-8-3: ^^^-J 3 

m T&ys. ^n^} 7}^o) ^<$*m, idct^ ^ -g- 

Ji#*M ^^-Sr ^Hfi*Hr tqa^ofl Sl^H, iocm*^ ^iis* 
°J ^iL» ^1 3|°]b]* al^J* ^^2}- ^sj- «- 

*fl*H tfl^H wims tt^s^sHr iHMr 

^"71 JL^4 ^sj- ^ w- zJ-Zj-ofl tfl^H «lss #^2^ 

Aj^^s c]^*h <s-8-§- -g-3<a ^7iofl <y^*Rr ^ c]^^^ 
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<50> o]^o] ol^^l r)3.tf X\^^ £^^r %S*}<*) J±tf 

<5i> 7>^^r cf^^ #^7fl7> ^ *]<3-§: i^t}. 

<52> S5]l<yo_ ^ yl^wj-A] ^«-«H^l7l uflM ^ 0.3. 

<53> <y-^w}7> ^-o>^^ el ^ ^-g-ol ^£)J1 «(edge)7> ^^4. 

<54> DPCM, ^-S-^ DPCM (ADPCM) , ^ ^B] <£*>3|- ^H^* °fl tf^«W 

lit ^ flfe ^ H}" 1 ^ 
<56> ^tifl^H 5£^r #7] w^l-o] 43]^ #^7fl 

<57> 7>^(^-^^V)# x^Al^7l «o^#°l Si^-M- ^ 

<58> ADPCM Hh'S^IM, sfl3 ^iL7> iffl^ ^^isjs.^- ^^s)<^ -%-^<$ iL#°fl 

<59> ^olti. ^(Wavelet) ^ <^7H ^-§-^ ADPCM ^^^^ *i 

^■Ai^lui 713 ^ s^-a- nj^q- *1*HH a.<^# ^ $14. 
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<64> -g-^oj Ji^J- -g--i=.*- W]E ^E^efl^ £<H*l -5-^1^ ^^Hl ^Sfl ^T<^ <>]3) 

<M'l6*8 SE^- 16*16 ^(pel)-ir 7}&°-3- 3Me)§ <*\*]}^f>}7\} s\o) ojcf. 
<65> u^-sH, fl^ ^ ¥^«* VLSI^ 5^ 

<66> MPEG£- <&3.^*}7] $)n I, P, B <£#* °l-g-*>7l nfl-g-ofl, 7fl ^ 

nil *^)^J ^ ,SL*l-7> I <g#o.3.JfBl tj.* I <g#*>*l ^7>th=h 

<67> Hj-SW. ^-^> ^M" 3^5j-^ ^ 5U^r ^ *]^# th}. 

<68> St!" 7>^ -g~JMM *f]2.3 37l<4 f-Tll oflS.e) ^^li tfl^-Sf* T^QXl?)^ 

<69> tfl^-fr #o]^rfl «liH^ ^Wl^ (RDRAM)* ^-g- 

tflAi ^asv-ii (SDRAM)* ^}-g-W. 

<70> ^-Bz 3NM SE PSNR^] ^*><^ ^l^^r ^*>» 

tf^wl, tfl^^ A}-g-, ^.Aj-ofl rfl^- <yo] ^e^, ^> ^7>-ir St *H*^ «]-§- Jl 
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<7i> [^Al^l] 

<72> <y-^ofl a>^>^. $)] o]y.^l (Wavelet) ^^8: iHJtb ^M^l 

<73> o] Jl^B}- A^-g-j*). 2 7fl^ Cf€r A^ti. r&ZLg. &zft€\-3L, 

<$7]*] =L JL^r^ ^SS2l(entropy)7l- 3^] (codec)^-S 

^IS^Al ^ WIS ^ A>-g-^7ll ^€-4. 
<74> att, ^ ^ AjW-o] <#*}3H1 <£]*jj 0 S±r 0 ^-e^ &<L5. 3<H 

Aiti. ^je.^ o}^ wi^( non Z ero)£M '-JfcE^ ®°lT=h 

<75> o] Jl^S}- A] ti. BflH.^- ^2} ^-Aj^ E|o]|om *!JE] <£*}-S}- SE.^ 7>^ ^o] 

7l«^ oi-g.^- o^gj. ^ 0.3. ^ 

<76> <y-^ti]^ ^ 3.7]* ol-g-^ 7>^S}^, SE^V CfA] tj-^. 

^ JL^S}- A^ti. S A-l-Jl, JI-Ai, JI-Jl ifflSS CfAl §efl 

<77> ol^ ^ a-^s}- A^o} of^o] ^^5.31)^- zJ^a]^ ^ ^ 

<78> £2a^ ol^^- -g- <2#3 ±L<^i=h 

<79> ajj:^ -g-SO^o] ^^-tb °1» H3a<^l 

<»o> J£2a°l]>H M-Bl-^ hV^oI <£Aj- oj^ X (nH tfl*M -H^s|- ^EKH)(201)S+ *i^r4 

^(L)(202)» ol-g-gflA-1 Jl^S}- A^-g.^ A^B}- AJ^.O.S. ^ ^^Jl, Zj-Zj- 

34-12 



1020000002674 2000/6/1 

4!JL°fl tflsH 3W^HEi(Decimator)(203)(204)» °l-§-*fH ^HH^C^* 
_down sampling)^- -a^^r^f. 

<8i> o] $o] ^l^Bllo1^(stagel)7]- , t^sJ- Aj«.ofl tfl«fl>l fl^^- ^l^M*! 
<4 HS^lit <3^M 7}^ ^^(Stage2,Stage3,...). 

<82> ^, *H2ii*l]°l*l(Stage2)«1H£. #7l *Hl^3H*HH €-*B€ ^£-*H tfl*H 

*1 tJ-A] jl^s}- ^00(205)^ ^^(L)(206)» ^4 *|^M- 

^^S. zj-zj- ^^fl^ji, jq-sq- £-*fl=l Ai^ofl tfl*><^ cflAHoiEl (Decimator)(207)(208) 
» °l-g-«fl^ t-flAlpflol^^- ^^^ f ^3^3H*l(Stage3HH:E #7l *fll^M*HH 

tfl^, cfAl ji^sj- ^Bl(H) (209)5+ ^3(0(210)* <>1 

-g-Sfl^ JL^3\- Aj«-3]- Aj.g.O.S. Zj-Z]" ^-Sfl^Jl, Z}-Z}- -g-fSj)^ Aljro]) tfl*H til A] 

nllolBj(Decimator)(211)(212)* °l-g-*IM 3H*1M^ ^th=K 
<83> 5E2b*r 3£2a^ tf^^* ^S>7l ^tb ^^^1* 

<84> £2b*IH ^a.^, ^£|^=K213H ^Jo^tI ^^r(Hn)2f *) 

^ -8£-(L0,L2).2.3. ^-SflSl^Jl, ul^i* Aj«.(Hn)^ a^jj 3]°H;(214)1- oJ-g-SIH 3. 

J* ^^-(L2)^r ^S-CLO)^ *>1- #a>7K215HH nP^M ^ -S 

*3 ^Iol^-(216)-gr <>l-8-«iH ia^HH}. 
<85> a}7H, 57^ Blloll r (214)(215)€- «t<>l 3*3 *M<M # 

(ValueCH^ ^^^b ^.RangeHl tfl-g-^- nfl zl &(2^r tfl-g-SKr ^l^i^ 

(Index)-g- *fl# 3H^3 52 = 3.^ #3«Rr *r 5£^K 
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<87> o]^o] cilo] E ^l- ^-g-ilS ^^n. 3Hl-,§- 

<88> aJ-eH. ^-€£r €-«fl^^l *fl#3M f *1 £3a°ll M-^^l «>^ 6 1, 

z}- ^s^r ^^-ofl tfltb ^ ^1^1^^^(301,303,305,307, 309, 311)(=up sampling)^ *£&\ 
*g (302,304,306,308,310,312 : /H, fL)S\ &t\-. 

<89> 5.3b$± ^^*>7l ^tb ^^1» 

oo> JE3b<M #3*1 ^ JL^A -^^4 ^^sj- ^-Sfl^M SHr-S^^l "IIS 

ei 51 c-floi^i» <$n<L3. 3.^ E)ion-(3i3)(3i4)^. oi-g-^A-i sa^. 

<9i> 3H-I:(313)£: aL^sj- ^-g-(HnH tfltb ^^.(^, iS^ 3Hlr(214)£] <?]^ 

&)» Sl^iS *H 91^^] 3l-§-*Rr tflSSit-a: i=l^ #^(Hn')^.S. ?>}JL 9l°- 
^, 31 *M ^^-(LO)^r =L DM HtflS 3H5. ^ 3M5..3. o] ^ o^a] zicflS. 

^SKLO)-^ ^*>JL fl©.^, Aj« (L2 )(cl aj^^fl 

^^21 313$ 3M^)£r 3Ml-(314)olH n ^ *Kr tflS^o. 

3. #3*fl ^ o] 7K>7l(315HH ^^sj- Aj«.^( L0 )4 7Kb#o.3.*| 

<92> 2.3b^l ^^1^ H4«1H ^ = 3>1H(407)«1| T^llt ^ &r}-. 

<93> <£6\)X] AJt^ ^ *\^S* ^^Bl 4 ^ 3gBHH ^^fr L={Q), Ci, 

C 2 , -C 3 .>^ ^r^l^S H, /L, /H ^ n={0, 1, 2, 3}«H «fl ^ £M 
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<94> [^a] l) 

H(n)=(-l) n L(3-n) 

<95> 2] 

/L(n)=L(3-n) 

<96> 3] 

/H(n)=H(3-n) 

<97> &fft ^ £tiflA](Daubechie)^ 4 ^ tfltb 31*r# 

<98> 4] 

L(n)={Co, Ci, Cz, -C 3 ,} 

<99> 5] 

H(n)={-C 3l -C 2 , d, -Co,} 

<ioo> [^^-^ 6] 

/L(n)={-C 3 . C2, Ci, Co,} 

<ioi> 7] 

/H(n)={-Co, Ci, < 2 , < 3 ,} 
<102> o]^.^ o.s. f m*n7fl£) a.7l<fl 7l^*H *fl <^7H m^r 

<103> o^o. I> p ^ B <3#oflAi $\s.<z\- 3.3.v\i&±. cb ^ Cr°fl tflSfl n]e) 
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<104> 



X# 3.7)7} E*V9l -a^s^o)^ WQQr 7}$$:^. 



<105> 



<^7)*\ ^ 3.7} o)jL Vtt t^! 3.7)o]t).. 



<106> 



o) ufl, H7l^r m*n5. q-Ej-ig ^ $^3], ^7}*\ m-& ^ 3.7!, 



<107> 



<108> 



<109> 



w>5q- ^o] f <y-^ti]^ s. 2a<>fl -g-Sfl Bfl°H(Layer=Stage)* 



<111> Oj:^ 7l - o}^ 7M ^ O.^ ^^l^ ^ 

<112> tb7>^l o.Sfe ^ ^iM. ^-^]» ^*Kr ^°14. 

<iis> -f-^]^ e)-#eHoKLaplacian) pdf Q -fr^>* ^ji, o] -f^H 715:^- 

<ii5> 3M:&!2!(Wavelet) *H*-^ *|^M- Tfl^H c] 4N*]-S- ^ 

<H6> n^i, oim*lo] cfl^o] oln] S^Tfl Tfl^ ^£)<H 
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^ <3*>3?-7l SL^f- A>-§- 7}^^. 

<H8> S 4^ VLSI^ MPEG cJacH ^ ^ tosl-i-^: M-Bj-tflir 

<ii9> 3H^» l-^- ^3 5. ^-€*>7l 7>^o] ci^cl 

(401), ^°^>2|-7l(402), IDCT(403), (404)» 7}x]JL & , SS^i (404)^ 

-g-^<3 iL#7l(408)$}- ^^£)<H -g-*]^ ^iL^ IDCT(403H^ DCTTfl 

^1-8-^^1 ^*>JL, *] sW^fe SS^Ai (405)^1 

<120> oj-^ =5.4^(405)^- SHH £2^ a ,b <H1 tfl-g-*>^ 

3H3» Jl^s}- -^-S-jq- ^^sf ^o.^. &n?>}^ ^£-<H] ^-g-^ «1S 

^f-Sfl ^ ^ oflS.il} (406)^1 ^W". 

<m> pflaej (406)^] 3Hb}tt (407H1 ^3 ^31, ^- 

-H HS^]Ai(407)fe SMl-H £3^1 a,b tfl-g-*>fe i»|l5.e]S-?-lH Jl 

4^*1-31, o] v]3.^^ tH]o]b1» -g-^l«a iL#7K408H «g^Sfl #^-5.^ 7> 

^zjo] c| ^(401)3^-133 -g-3<y «fl^^ji(MV)l- <=>l-§-t!r -§-3*3 Ji^W ^l-?-^*]^ 
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<122> £ 4 ^) oj>£ cist-Hi <£\& ^3j-^6fl tfl^H 2i& #*H*I ^tb^-. 

<123> o^o} 1^1^ 4 ^ ^-s. 3.71 7> 4*1 «(pel)$l l~iHl 

<125> t^>i#5lHXHl ^ ^lo]t|7> ^ «^O.S. ^>HflS- sefl^ nilS-els^-B^ 

<126> a^H 4:3 ^wlfe- 32W1S cflo]Bl# 24«1 3.^^}^ ?H ^7fl 

<127> <g-^o} 2 #3]^ 4 ^-M tflSfl ^-g- 3-g-S}fe ^olcf. 

<128> flM^ ^<H*l *IM«.3! 7^11 ^^S]^ Sj^ C-flolBl^ q- 

<129> L £ H &n ^°]3L, / L ^ /H^ ^ ^qo]q. ^H*^ 

^°-3- St!" £ 2a«^| M-Bl-tfl^cf. 

<130> 8] 

X lau (n) = ^An-2k)Uk) 

<131> 9] 

****(») = £/(«-2*)//(*) 

<i32> ^71^1, n =0, l, 2, 3 f()^r -g-sflsn^ Ir^-^q. 

<133> 41) ola. 55 Sfl^JE. £-Sfl g 2^1 Sit!: ^lAHol-a 
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( decimation)^ 2?fl Tfl^ ji^s}- 2 7fl 7)1^» ^^Vcf. 

<134> oj-^o) 3 ^li. o)s. 27fl ^^24- ^ 27fl JI^sJ- ^£"8- ^>^- S}^ 3Hcf. 

<135> 3 ^HlA-1, ^"71 J^S}- ^^-ofl tfltt WIS. *)^M- ^-g; 

<136> ^ aj^q- 8 «1SS. ^- a)^- 6 ales. ofl 

<137> Ol ^H^H, ^ Jl^Sj- S.^- 2^ C-flolEiolcl-. 

<138> ^ x-l^sj- 8 wis t-lHElS. ^^M^ 0<*1H 255 &°]7) nfl^ 

ofl Cf^- ^JLS M-Bl-^ ^ofl 7>^- 7>^-7ll 
<139> 10] 

Y, OT (n)=(int)(Xi«,(n)+a) 

<140> o^H, X low (n)^r £*fl Yi ow (n)^r &°}^. Yi ow (n)<>l Oicf ^ 

I- 1 ^ -0.5 olul, Yi ow (n)<^l 0J±4 # «fl ff^r 0.5«>m-. 
<i4i> Y low (n)«fl tflsfl r^uz}. ^ SsKsaturation)^ 0 ! ^r^€^. 

<142> 11] 

^to»(w) = 255 if r totf (»»255 
Z toe (») = 0 if yjM,(n)<0 
■Z'tow(«) == yfc»(») otherwise 

<143> ^s}- DPCM U-^^r a>-8-«H ^ ^ ^ ¥j*l] ^^Hl 8 «1 

<!44> jjl »i*f) aJ^M- tflsflAi Efloi^ 7Wji cfl^ ^el# 
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<145> 12] 

V ,o.(2)= Z,o,(2)- Ziow(O) 
<146> Z'i ow (n)^r 6 ^>-§-tt ^lel ^€ ^-^t}. 

<147> T}£-JLS Jl^Sf ^«.o] <£;^ £)^C-11, ^71^ ^5]^ <#*>5j-^ <#*>3*- 

<148> JL^4 1272)- -128^}°H ^*fl*fla> ofl^l «M-^ ^^Vol 

<149> 13] 

Yhigh(n)=( int ){Xhigh(n)+ a } 

<150> a}7H, X high (n)£: £-*fl 14°)^, Y high (n)£r <£*>2|-^ ^1^". Y high (nH 0J±tf 

^ nfl -0.5 Y high (nH OiLtf # «fl 0.5^1^. 

<isi> 7 flAj. ^ Y high ( n )<*l) tflSfl ^4 ^ 5£^-(saturation)4^°l 4**8^. 
<152> 14] 

W») = 127 if r«rt(n)>127 
Z***(n)=-128 if r*i*(»)<-128 
Zugh(n)= Yughbt) otherwise 

<153> o] ^1 Z}- Z hi gh(n)7l- ^lel^^^ <9*>S|- ^Ml^ ol-g-«H 5 WlES o^aj. 

q-Em- sa^, 

<155> 4=^°] ^ ! ^-^^ Eflo]^-^- ol-g-tb Z high (n) «J<9=*V3Wc|.. 
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<i56> g «ls 3HEi7> A ^3-<M ^-^4. ^ A^A A^rA °H 8 «1 

S\o] 91<LE.S. ^ At A ^^o} A^4r ^f-Sfl /Z' l0W (2)S. ^ 

<i57> zis^jl ^ A^A 31^1 /Z'i ow (2)» 7RHH /Z' low (0)= Z low (0) & 

<158> H Cf^-oll ig^g- ^tbl=K 

<159> 15] 

/Z l0 ,(2)= /Z' l0 .(2)+ Z lOT (0) 
<ieo> ^ ^H*^ \&&o) /l ^ /H ^ zj-zj-^. °l-g-*H /Z loff (n) ^ /ZhighCnHH <r 

<161> (convolution) 0 

<162> Z low (n) ^ /L3 ^^JLJl^El Z high (n) ^ / H 2j ^ 

<163> 16] 

/Y| OT (n)= /Zi„w(n-k)* /L(n-k) 

<164> 17] 

/Y high (n)= /ZhiBhCn-k)* /H(n-k) 

<165> /Yiow ^ /Yhigh 7> ^, «)t 27fl 7>^>31 i-H 014- 22. &&&t±. 

<i66> 2^1 ^ ^#^(upsampling) 2«?1 3H1 7]^^. 
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<167> [^tj-Ai 18] 

/X(n)= 2{/Y,o.(n)+/Yh ig h(n)} 

<i68> /Y low 4 /Y high S^B] /X(n)<>l ^€ 7># 7>7}£ 

^ ^^5] 51 0«1H 255 *M£) StP-S. is^cf. 

<169> [^t^ 19] 

/*(») = ( i n t) [/X(») + 0.5] if /X(n)>0 
/X(n) = (i n t) [/*(n)-0.5] if /X(n)<0 
m») = (int) t/.X{«)] otherwise 

<170> [^^^ 20] 

/X(«) = 255 if /X(n)>255 
/X(») = 0 if /XCnXO 
/X(n) = IX(n) otherwise 

V£*%2\ M-] 

<171> i^tgofl rcj-a. n^o} ^1^Bl# #^7] #*fi ^ 

^ ^ Jl^s)- ^-g-# ^^^^ ^Al^> VLSI^" -§~g-4M ii-g- ^^Hl ^ ^ 
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133^ 1] 

i=li2J=L^ tlM^ .n^sj- ^az}- ^JLS. £r*fl*Rr #3]sh #71 Jl^sj- 

^4 -g-Sfl^ tfl*H «1S ^-ir 4^«H ^ 

3*3 *Rr #31* 3£^-«Hr 3^ -g-2]<3 J5L# 3-8-3 . 
[^^3- 2] 

^£-*Rr ^-^1^-, #71 ^--g-^ JL^s}- ^^sj- zfzHl Sfl^SRr 

3] 

*H 1 * SE^r *ll 2 *J-ofl 5£oH, ^H-^ *l-8-*H #7l HH^l* Jl 

^4 ^4 ^-£-*Kr ^HJiLiS. «Hr i# 3-8-3 

[^3" 4] 

1 * S^r 2 5^^, #71 51^ ^^S. c-flo] 

^ofl tfl^ i}a] ZL^BI- ^£--4 ^0.3. -g-SflisHr #31» ^ 
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[3^* 5] 

*H 1 ^1 SU 0 ^, ^"71 JL^Sj- ^-g-JlS. vj\°]B\o\}*\ 

6] 

si&sq cfl^H, zl tt-ir €\^^s.^ ncfls. ^nn^ji, # 

[^T 1 * 7] 

1 ^ *H 2 ^-<fl SWi, cflolEl7> 32^1^ 4>lpel <*1 ^JiM- 

4 tfl*IH ij-zj- 5tilM« ^-SH SigsfciL, ^^s}- tfl*fHfe ^ 

^ 8*13.3. S^SMl ^^(1 33>d*f| 6 

W1S3 24«l33. ^i&^Rr 3*^ ^SLS. is}^ -g-*}<y 3-§-«§ 

13 ^8" 8] 
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t^iETEL^ =^1^* ^H-BW *1#*Hr <3# ^-2*3 ^i^N 5a«=H-H 

> 

#7l nflS-BH Z\$-S)7] <^^S» Jl^Sj- £r«fi*Hr 

^ E ^^ ) ^-71 3£Ei^i=Hl ^)o]B\M: ^M. 

Sr ol-g-SiH 3*3 Sfe JL^ty #£ 3.^^^, #71 ^E^1=H1 3*fH £-*f|€ 

C-flolBl* ^ Bll^lr^- °l-g-*JH iS^Kr ^4 S^^^S. 

cjas.^ <3# Sell^l: tflSLBW *1#*Hr <3# 1=12*3 

«HB.bH *1#^ £-Bl*Hr m. 

#71 ^Bl^ofl ^-Bl^ 7.-^2}- ^-g-Jlj. Jl^ cIlolE]^. 

10] 
11] 

*ll 10 *<H1 #71 Jl^S}-^^ 3*3 ZL^A ^ol ^ 
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12] 

*fl 8 ^1 Sa°H, ^-7] ^Spg^ tflfifHfe tiR 

# HH^ 3M: ^*flS #^*>JL, >8M| tfl*Hfe- Sfl# t-flo] 

13] 

*fl 9 ^1 -*7l -8-71 *flS.BH *J3-a 3M^7> *fl 12 ^] 

^3. tHfi^o.S jl^sJ- ^H&S}JL, ^«i*f| rflsflA^ sfl 

# hh^ ^ acfls %n*\jL, ^^4- ^^-oii tfl^A^ 3.^ 

3 *}*r *3°J 3*3 ^^1. 

14] 

^ «?3^^> 7>^^^1 -^JL^, ^<#7>]-3?-, IDCT^ 

^ -g-aj^ 1±#SH Sl^tf* ^*Hr t\3LVW 5£*H, 

^7) IUCm&& ^iL» °1*3H ^443*7 3M3« 

J1^S\. c$<*3}- ^^0.5. 3"*fl«H ^4 ^^3Xj- ^ Z}-Z}-ofl cfl^ H] 

H.» tt^a*3*Hr <S^3.^^^, ^7} jl^s}- 3-^1 
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7l*m cfloiB]» jL^sj- ^-g^ t^s|- cia^^H -g-*}<3 

iL#7H «S3*Hr ^^^^ U-l JE^M ^^l^ f^'AS ^ -§-^1 

[^^* 15] 

*fl 14 IN #7l ^S^^^r #7l cllolEl7> 32*1 MS} 4>ipel 91 

*\*L^<£ nfl, ^MtLBjl 2}-g-SH 31^54- 27M 7^2}- ^-g- 27flS ^^1- 

#^*Kr Bflol^-J^, 7.-^2}- T^Sj- ZLtflS. 5^3*}- 

jT 7^2}- 7^*}" ol^^^O.^ ^4 

^^-^ ^S^^S #3*Hr ^11 oil- ^ ^71 JsL ol-ol^^T, sl<£ 

#7l JL^a]- ^ofl *fl^*Hr SJELSbg: °1^JL *M tflJE#-g: t]3E^ 
#^*Kr 3*3 ^°ll-4, #7l ^ofl Sfl^Kr s^o- 

5L «H tflXit-g- #^£Rr 3*3 ^Ml-*)-, #7l ^^fl Tl^Sf ^« o} 

^<3^ ^ #71 7^3}- T^o} ^-^4 7>#*H ^Sfl^l ^*(| ^ 

^CLg. ^*}^r 7>#7lS Ol^-Ol^l^ ^ -g-^oj ^ *j ^ 
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